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FLOCKINGBEHAVIOR OF MIGRATORY WARBLERSIN
WINTER IN THE VIRGIN ISLANDS1
DAVID N. EWERT
The Nature Conservancy,2840 East GrandRiverAve., Suite 5, East Lansing,MI 48823

ROBERTA. ASKINS
Departmentof Zoology, ConnecticutCollege,New London, CT 06320

Abstract.Weassessedthe flockingbehaviorof birdson St.JohnandSt. Thomas,U.S.
surveysalongtrailsin moistforests.Winterresidents(species
VirginIslands,withsystematic
in NorthAmericaandthatwinterin theVirginIslands),allof whichwerewarblers,
breeding
comprised91%of the individualsfoundin 28 flocksbutonly49%of solitaryindividuals.
The averageflocksize was 4.0 individualsof 3.1 species,and did not differbetweenSt.
JohnandSt.Thomaseventhoughtheaverageforesttracton St.John(1,000ha)wasmuch
largerthanon St. Thomas(62 ha).NorthernParula(Parulaamericana)and Black-andwhiteWarbler
(Mniotiltavaria),the mostcommonspeciesin flocks,occurredin 76%and
79%of theflocks,respectively.
NorthernParulaflockedsignificantly
morefrequently
on St.
in flockingbehavior
Thomasthanon St. John,but no otherspeciesshoweda difference
betweenthe twoislands.Eachflocktypicallyincludedone individualof eachspecies.
Key words: Parulinae;winter residents;VirginIslands; mixedforaging flocks; habitat
fragmentation.

INTRODUCTION
There are few descriptions of mixed foraging
flocksof winter-residentand permanent-resident
species of songbirdsin the West Indies (Eaton
1953, Lack and Lack 1972, Willis 1973, Post
1978, Staicer,in press).As partof a study of the
ecology of winteringbirds (species that only occur duringthe winterand migration)in the U.S.
VirginIslands,we investigatedtheir flockingbehavior on St. John (50 km2),which has extensive
tracts of forest and is 62% forested, and on St.
Thomas (71 km2), which is largely developed
(only 12%forested)and has many small forested
tractsthat are isolated from one another(Askins
et al., in press).Only 3 km apart,the two islands
are topographically and floristically similar.
Consideringthe differencesin forest configuration on the two islands, the goals of our study
were (1) to describethe compositionand dynamics of mixed foragingflocksand (2) to determine
if the occurrenceor composition of mixed foraging flocks is associatedwith differentpatterns
of habitatfragmentation.

dominate lower slopes while moist forest occurs
along highridges,in ravinesand in coastalbasins
(Woodburyand Weaver 1987). Virtuallyall forests have become re-establishedsince the 1800s.
Moist forestshave two to three strataand a canopy height of 10-30 m. More than 70% of the
trees are evergreen.In contrast, dry forests are
dominated by deciduous, thorny, small-leaved
trees that are typically 5-10 m high (Woodbury
and Weaver 1987).
We recordedthe social status (single or in a
flock)of permanent-residentand winter-resident
insectivorous, granivorous and nectarivorous
passerinesfrom 12November-4 December1987
on St. John and from 5-15 December 1987 on
St. Thomas. Surveys were completed in moist
forest or ecotone between moist forest and dry
woodland because most species of winter residents were largely restricted to these habitats
(Robertson1962, Askins et al., in press).Surveys
on St. John were conducted in three extensive
tracts of forest (averagetract size = 1,000 ha;
range 82-2,238 ha) while those on St. Thomas
were completed in three forest fragments(averMETHODS
age tractsize = 62 ha;range3-151 ha).We spent
31.2 hr censusing 14.9 km of trails on St. John
narrow
characterize
cut
ravines,
Steep slopes,
by
St. John and St. Thomas. Dry forests and scrub and 3.2 hr censusing 3.0 km of trails on St.
Thomas. Surveys were completed between 07:
' Received20 November1990.Finalacceptance
2 39 and 16:45 Atlantic StandardTime.
We searched for both permanentand winter
July1991.
[864]
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residents by walking slowly along trails as describedby Hutto (1987). Eachtrailwas surveyed
only once to avoid double-countingbirds during
and between observation periods. Birds found
25 m or more from any other passerine birds
were classifiedas singleindividuals.Pairsof permanent-resident birds were considered nonflockingindividuals. Birds within 25 m of each
other constituted a flock (Post 1978), which is
equivalent to an aggregation(Lack and Lack
1972). Birds within 25 m of each other were
consideredto be partof a flockbecausewe found
that birds that close togetherfrequentlytraveled
together.Becauseit takes an averageof approximately 1 min to locate each member of a flock
(Gibb 1960, Hutto 1987), solitarybirdswereobservedfor at least 2 min to determinetheirsocial
status.Flocks were followeduntil lost from view
or for a period of at least 30 min. We recorded
the composition of the flock, agonistic interactions between birds, and the distance the flock
moved (the lineardistancebetween the firstand
last points of observations of flock members)
duringthe observationperiod. We classifiedunidentifiedwarblersas winterresidentssince only
2.0%of 151 observationsof identifiedwarblers
were of Yellow Warblers(scientific names are
given in Table 1), the only species of warblerin
the Virgin Islands that is a permanentresident
(Pashley 1988).
RESULTS
Yellow Warbler,Bananaquit,Black-facedGrassquit and 14 species of winteringwarblerswere
noted duringthe 34.4 hr of timed survey work;
all except one species (Hooded Warbler)were
found in at least one of the 28 flockswe observed
(Table 1). NorthernParulaand Black-and-white
Warbler were the most common winter residents, representing29% and 21% of wintering
warblersseen on the surveys, respectively,and
only four other species were commonly seen.
While conducting point counts of birds during
the same two month study period (Askinset al.,
in press),densityof NorthernParulasand Blackand-whiteWarblersin moist forests on St. John
was estimated to be 4/ha and 1-2/ha, respectively, and on St. Thomas, the estimated densities were 1-2/ha and < 1/ha, respectively.
More of the individuals in flocks were winter
residents than permanentresidents on both St.
John (x2 = 31.2, P < 0.005) and on St. Thomas
(x2 = 13.7, P < 0.005). Every flock seen had
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winter residents, but permanent residents only
occurredin 17%of the flocks. Of the 116 individuals detected in flocks on both islands, 91%
were winter residents. Winter residents comprised 49% of the 97 individuals recorded as
being alone.
The mean numberof individualsper flockand
mean number of species per flock were not significantly different between St. John and St.
Thomas (Wilcoxontwo-sampletest, t = 0.27, P
> 0.05 and t = 0.69, P > 0.05, respectively).
Whendata fromthe two islandswerepooled, the
mean number of individuals per flock was 4.0
and therewas an averageof 3.1 speciesper flock.
Of those flocks observed for at least 20 min,
six remained in a tree or group of trees while
nine moving flocks traveled through the vegetation column at an averagerate of 1.9 m/min
(range:0.4 m/min-4.8 m/min; standarderror=
0.4). All flockswere seen between08:02 and 16:
40.
Of the 28 flocks we located on both islands,
76%includedNorthernParulasand 79%included Black-and-white Warblers. A significantly
larger proportion of Northern Parulas participated in flocks on St. Thomas compared to St.
John (x2 = 4.7, P < 0.05; Table 1), but the proportion of Black-and-whiteWarblersin flocks
was not significantlydifferent between the islands (x2 = 0.1, P > 0.05).
Northern Waterthrushesand Ovenbirds occurredsingly,accountingfor 21 of the 48 observations of solitarywinterresidents.Only one individual of each species occurredwith a flock.
Both of these speciesarereportedto be territorial
elsewherein their winterranges(Schwartz1964,
Rappole and Warner 1980).
Seventeen of the 28 flocks (60%)had one individual of each species. Of 11 flockshavingtwo
or more conspecifics,only threeflockscontained
individuals of the same sex. Two flockshad the
maximum number of three Northern Parulas
(each with one male and two females) and one
flock had the maximum number of three Blackand-whiteWarblers(two males and one female).
We noted 1.0 agonistic interaction/hr(based
on 8.9 hours when flocks were under observation) among winter residents identified to species; six of nine observationswere interspecific
chases between members of a flock and three
werechasesinvolving conspecifics(NorthernParula, Cape May Warbler and American Redstart).In these chases, males supplantedfemales
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TABLE1. Numberof individualsof eachspeciesrecordedduringthe transectsurveysin the VirginIslands
during1987.Eachindividualwasclassifiedas beingalone(>25 m fromanyotherpasserinebirdotherthana
presumedmate)or in a flock(<25 m fromanyotherpasserinebird).
St. John
In flock
Alone

Species

St. Thomas
Alone
In flock

0

1

0

0

11
1
0
1
0
0

23
1
1
1
1
0

0
0
0
0
0
1

10
1
0
0
5
2

Black-throated
GreenWarbler
virens)
(Dendroica

0

0

0

3

0

5

Warbler
Black-and-white
(Mniotiltavaria)

4

0

21

1

7

AmericanRedstart(Setophagaruticilla)
Worm-eatingWarbler(Helmitherosvermivorus)
Ovenbird(Seiurusaurocapillus)
NorthernWaterthrush(Seiurusnoveboracensis)
Hooded Warbler(Wilsoniacitrina)

4
2
7
10
2

11
3
1
1
0

3
1
0
0
0

0

4

0
0
3
1
0

1

0

Bananaquit(Coerebaflaveola)

38

5

8

3

0

2

1

Warbler
pinus)
(Vermivora
Blue-winged

NorthernParula(Parulaamericana)
Yellow Warbler(Dendroicapetechia)
Chestnut-sidedWarbler(Dendroicapensylvanica)
MagnoliaWarbler(Dendroicamagnolia)
Cape May Warbler(Dendroicatigrina)
Black-throatedBlue Warbler(Dendroicacaerulescens)
PrairieWarbler(Dendroicadiscolor)

warbler(unidentified)

Black-faced
Grassquit
(Tiarisbicolor)

in six cases but no femalesdisplacedmales. This
is a conservativeestimate of agonistic behavior
because we observed three chases in which neither participantcould be identified.
The only avian predatorswe noted in the moist
forests of the Virgin Islands were one Peregrine
Falcon(Falcoperegrinus)and one Sharp-shinned
Hawk (Accipiterstriatus). The Sharp-shinned
Hawk was the first record of an accipter in the
Virgin Islands (Norton 1988). We did not observe a Merlin (Falco columbarius),an uncommon winterresidentin the VirginIslands(Wauer
1988, Raffaele1989),but Merlinshave been seen
chasing Pearly-eyedThrashers(Margaropsfuscatus)on St. John (RobertNorton, pers.comm.).
The introducedmongoose (Herpestesauropunctatus),thoughcommon on the forestfloor,probably takes few, if any, birds in the canopy or
sub-canopywhere most flock members foraged
(Seaman 1952, Pimentel 1955, Seaman and
Randall 1962).
DISCUSSION
In winter, interspecificflocks of the same size
and similar species composition occur in small
forest fragmentson St. Thomas, where the density and diversityof winterresidentsarelow, and
in large tracts of forest on St. John, where migrantsare more abundant.Flocks are found primarily in the canopy, are relatively small (see

0

1

Powell 1985 for comparative data in the neotropics),and usuallyinclude only one individual
of each species. These flocks consist almost entirely of migratorywarblers,unlike most flocks
on mainlandMexico,CentralAmerica,andSouth
America, where migrants typicallyjoin mixedspecies flocksof residents(Johnson 1980, Powell
1980, Powell 1985, Hutto 1987, but see Chipley
1976). On other West Indian islands, associations or flocks of winter residentsdo not appear
to be cohesive (Lackand Lack 1972, Post 1978),
except on Cuba (Eaton 1953), and may include
resident species (Eaton 1953, Lack and Lack
1972). Relatively few warblers participate in
flocks on Puerto Rico (Willis 1973), at least in
cohesiveflocks(Post 1978, Faaborg,pers.comm.,
Staicer, in press). At Cabo Rojo, Puerto Rico,
Staicer(in press) reportedthat although60%of
Northern Parulas, Prairie Warblers,and Cape
May Warblersobservedwerein associations(i.e.,
within 10 m of another individual), these were
not necessarilycohesive flocks. These descriptions of flocksmustbe interpretedcautiouslysince
researchershave neither defined flocks consistentlynor used the same methodsto studyflocks.
Flocksin the VirginIslandsmoved at approximately the same rate as mixed foragingflocks
composed of permanentresidentsand migrants
in open forests of Costa Rica, (1.6 m/min and
1.3 m/min, respectively),which is less than half

This content downloaded from 136.244.17.45 on Mon, 29 Apr 2013 10:24:17 AM
All use subject to JSTOR Terms and Conditions

WINTERFLOCKSIN THE VIRGIN ISLANDS
the rate of movement of flocks of resident understory species in the neotropics (Powell 1980).
Mixed foraging flocks are seen during most of
the daylight period in Central and South America
(Powell 1985) and in the Virgin Islands. Agonistic encounters between winter residents in
flocks or aggregations were uncommon, as in Colombia (Chipley 1976), Costa Rica (Tramer and
Kemp 1980), and Puerto Rico (Staicer, in press).
Social behavior and dispersion of the two most
common winter residents in forests in the Virgin
Islands, Northern Parula and Black-and-white
Warbler, is quite variable during the non-breeding season. At Cabo Rojo, Puerto Rico, Northern
Parulas exhibit winter site fidelity, have restricted home ranges, and frequently associate with
other Parulinae, including conspecifics (Staicer,
in press). However, at Guanica, Puerto Rico,
winter site fidelity was rarely observed in an area
where density of migrants was low and return
rates were determined by mist netting (Faaborg
and Arendt 1984). Eaton (1953) found that
Northern Parulas occur in mixed-species flocks
on Cuba. They were more likely to join flocks
on St. Thomas than on St. John, but this result
is difficult to interpret with our small sample size.
Black-and-white Warblers display winter site fidelity in the West Indies (Faaborg and Arendt
1984, Robbins et al. 1987). They are frequently
found alone on Puerto Rico, as in the Virgin
Islands, yet mixed-species flocks often have single individuals of this species (Staicer, pers.
comm.).
Although the factors that determine why a bird
joins a flock are based on complex ecological and
behavioral interactions, our results suggest that
flocks did not differ significantly in size or species
composition between small, fragmented forest
patches on St. Thomas and relatively large and
continuous forest tracts on St. John. This indicates that differences in habitat fragmentation
did not obviously influence flocking behavior of
wintering warblers.
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